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(57) ABSTRACT

A seat for a vehicle includes a seat cushion and an adjust-
ment and suspension device having a base fixed to the frame
and a supporting plate fixed to the seat cushion movable 1n
translation relative to the base 1n a direction of elevation.
The seat also has a restraint system that includes: at least one
restraint member fixed to the frame, the restraint member
defining at least one through opening extending along a
main direction of elongation substantially parallel to the
direction of elevation; and at least one restraint element
fixed to the supporting plate, the through opening of the
restraint member receiving the restraint element free in
translation along the main direction of elongation.
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VEHICLE SEAT COMPRISING A
RESTRAINT SYSTEM FOR THE
ADJUSTMENT AND SUSPENSION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of French Patent
Application No. FR 20 04323 filed on Apr. 30, 2020, which
1s hereby incorporated by reference.

TECHNICAL FIELD

The present invention relates to a vehicle seat comprising,
a frame intended to be mounted on a floor of the vehicle, a
seat cushion, an adjustment and suspension device compris-
ing a base fixed to the frame and a plate fixed to a lower
surface of the seat cushion, the plate being mounted movable
in translation relative to the base 1n a direction of elevation.

BACKGROUND

This type of seat 1s for example fixed inside a commercial
vehicle such as a van, a truck, a pick-up truck, a refrigerated
vehicle, etc.

In the event of a vehicle frontal impact, the seat and its
occupant may be suddenly stopped in their movement. They
may then move forward relative to the vehicle by nertia in
the longitudinal direction. In particular, the plate for the
adjustment and suspension device might move and pivot

forward about a transverse axis substantially perpendicular
to the direction of travel of the vehicle. This could cause the

occupant’s pelvis to move significantly forward by sliding
along the seat cushion, rather than maintaining the occupant
in place relative to the vehicle.

SUMMARY

One object of the invention 1s to address this drawback by
proposing a seat that enables limiting the displacement of
the occupant’s pelvis during a vehicle impact and improving
the stability and strength of the seat.

To this end, the invention relates to a seat of the above
mentioned type i which the seat further comprises a
restraint system that restrains the plate for the adjustment
and suspension device on the frame, the restraint system
comprising;

at least one restraint member fixed to the frame, the

restraint member defining at least one through opening
extending along a main direction of elongation sub-
stantially parallel to the direction of elevation,

at least one restraint element fixed to the plate, the through

opening ol the restraint member receiving the restraint
clement free 1n translation along the main direction of
clongation, the through opening being capable of
restraining said restraint element (60) along a restraint
direction substantially perpendicular to the wvertical
direction 1n the event of vehicle impact.

Thus, thanks to the restraint member and the restraint
clement, the plate for the adjustment and suspension device
cannot move forward in the longitudinal direction during
impact on the vehicle, regardless of the position of the plate
and therefore of the seat cushion 1n the direction of elevation
before the impact. During impact, the plate and the seat
cushion can no longer rotate relative to the frame, and the
movement of the seat occupant’s pelvis 1s limited.
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2

According to different embodiments, the seat further
comprises one or more of the following features, taken alone
or 1n any technically possible combination:

the restraint system comprises:

two restraint members fixed to the frame, each restraint
member defining at least one through opening
extending along a main direction of elongation sub-
stantially parallel to the direction of elevation,

at least two restraint elements fixed to two opposite walls

of the plate, the two walls extending primarnly 1n a
longitudinal direction or 1n a transverse direction, the
longitudinal and transverse directions being substan-
tially perpendicular to the direction of elevation,

the or each restraint element extends from the wall to

which said restraint member 1s fixed,

the restraint members are arranged opposite each other, on

either side of the frame,

the frame defines a central housing receiving the adjust-

ment and suspension device,

the or each restraint member defines two through open-

ings, each extending in an direction of elongation
substantially parallel to the direction of elevation, the
plate comprising four restraint elements received in
pairs in the through openings of the restraint members
the or each restraint member comprises at least one plate
defining the opening(s) and extending primarily along
an clongation plane at least partly projecting from an
upper surface of the frame, said elongation plane being
substantially parallel to the direction of elevation,

the elongation plane of the plate 1s substantially parallel to

the transverse direction

the frame comprises a front section and a rear section

extending primarily 1n a direction parallel to the trans-
verse direction and two side sections connecting the
front and rear sections extending primarily 1n a direc-
tion parallel to the longitudinal direction, the or each
plate being fixed substantially equidistant from the side
sections along the front section and rear section, and/or
the elongation plane of the plate 1s substantially parallel to
the longitudinal direction, an edge of the through
opening defining a plurality of restraint housings
adapted to restrain the restraint element received 1n the
through opening along the direction of restraint.

BRIEF DESCRIPTION OF THE DRAWINGS

Further aspects and advantages of the mmvention waill
become apparent from the following description, given by
way ol example and made with reference to the appended
drawings 1n which:

FIG. 1 1s a perspective view of a seat according to an
embodiment of the invention wherein the adjustment and
suspension device i1s 1n an intermediate position,

FIG. 2 1s a perspective view of the seat of FIG. 1 wherein
the adjustment and suspension device 1s 1n a high position,

FIG. 3 1s a perspective view of the restraint member of the
seat of FIG. 1,

FIG. 4 1s a perspective view of a seat according to a
second embodiment of the invention, and

FIG. 5 1s a perspective view of the restraint member of the
seat of FIG. 4.

DETAILED DESCRIPTION OF EMBODIMENTS

In the following description, the term “longitudinal™ 1s
defined in relation to the direction the vehicle normally
travels, that 1s, the main direction of elongation of the
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vehicle interior 1n which a seat according to the invention 1s
placed under usual conditions of use, that 1s, the seat
occupant 1s facing the road.

The term “transverse™ 1s defined with respect to a direc-
tion substantially perpendicular to the longitudinal direction
L. This direction corresponds to the width of the vehicle.
The direction of elevation Z 1s substantially perpendicular to
the longitudinal L. and transverse T directions and corre-
sponds to the height of the vehicle. The direction of eleva-
tion Z 1s substantially vertical when the vehicle 1s on level
ground. The terms “front” and “rear” are defined with
respect to the direction of the vehicle’s usual direction of
travel 1in the longitudinal direction L. Similarly, the terms
“upper’” and “lower” are defined with respect to the direction
ol elevation.

FIGS. 1 and 2 show a vehicle seat 10 according to an
embodiment of the invention.

The vehicle (not shown) 1s, for example, a commercial
vehicle such as a van, truck, pickup truck, refrigerated
vehicle, etc.

Alternatively, the vehicle i1s of any type.

The seat 10 1s, for example, a driver’s seat or a passen-
ger’s seat oriented along the longitudinal direction L towards
the normal direction of travel of the vehicle.

The seat 10 comprises a frame 12 intended to be mounted
on a floor of the vehicle, a seat cushion 14, an adjustment
and suspension device 16 connected to the seat cushion 14,
and a restraint system 18 restraining a portion of the adjust-
ment and suspension device 16 on the frame 12.

The frame 12 comprises a front section 20 and a rear
section 22, each extending 1n a direction substantially par-
allel to the transverse direction T, and two lateral sections 24
connecting the front and rear sections 22 and each extending
in a direction parallel to the longitudinal direction L.

The frame 12 defines between the front 20, rear 22 and
side 24 sections a central housing 26 receiving the adjust-
ment and suspension device 16.

More particularly, each of the front 20, rear 22 and side 24
sections comprises an inner front wall, an 1nner rear wall and
two imner side walls respectively defimng the central hous-
ing 26 between them.

As known, the seat cushion 14 comprises, for example, a
cushion (not shown) mounted on a framework 34.

The seat 10 further comprises, also as known, a backrest
36 connected to the seat cushion 14 and comprising a
cushion (not shown) mounted on a framework 38.

The adjustment and suspension device 16 comprises a
base 40 fixed to the frame 12 and a supporting plate 42
connected to the base 40 and fixed to the seat cushion 14.

The supporting plate 42 1s movable 1n translation relative
to the base 40 along the direction of elevation Z reversibly
between a low position near the base 40, a high position
away from the base 40 (FIG. 2), and a plurality of interme-
diate elevation positions (FIG. 1).

This allows for height adjustment of the position of the
seat cushion 14 to adapt to the body size of its occupant.

The supporting plate 42 comprises an upper surface 44
fixed to a lower surface 46 of the seat cushion 14, a front
wall 48, a rear wall 50, and two side walls 52 connected to
the front and rear walls 48, 50. The front 48, rear 50, and side
walls 52 are connected to the upper wall 44.

By “fixed to a lower surface of the seat™, 1t 1s meant that
the supporting plate 42 1s fixed either directly without an
intermediate element to the lower surface 46 of the seat
cushion 14, or through one or more intermediate elements.

In the first embodiment, the seat 10 further comprises two
guide rails 53 fixed to the upper surface 44 of the supporting
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plate 42 interacting with two {ixing members 55 fixed to the
lower surface 46 of the seat cushion 14 allowing the seat
cushion 14 to be movable in translation with respect to the
supporting plate 42 along the longitudinal direction L. This
allows the occupant of the seat 10 to move forward or
backward 1n relation to the dashboard.

In each of the elevated positions, the upper surface 44 of
the supporting plate 42 extends primarily in an upper plane
substantially perpendicular to the direction of elevation Z,
that 1s, 1n a plane substantially parallel to the vehicle floor
when the seat 10 1s fixed to the vehicle floor.

The front 48, rear 50 and side 52 walls extend primarily
in a plane substantially perpendicular to the upper plane.

The front 48, rear 50, and side 52 walls of the supporting
plate 42 face the inner front, inner rear, and 1nner side walls
of the frame 12, respectively, at least 1in the lowered position
of the supporting plate 42.

As known, the adjustment and suspension device 16
further comprises at least one damping element (not shown)
intended for damping the movement of the seat cushion 14
along the direction of elevation Z. This limits the vibrations
telt by the occupant of the seat 10 when the vehicle 1s 1n
motion.

The base 40 and the supporting plate 42 are connected to
cach other by a mechanism 54 known 1n the prior art.

For example, the mechanism 54 comprises scissor-like
connection elements 56 connecting the supporting plate 42
and the base 40 of the adjustment and suspension device 16.
This maintains the upper surface 44 of the supporting plate
42 substantially parallel to the vehicle floor 1n all elevation
positions.

The adjustment and suspension device 16 comprises, for
example, an actuator (not shown) that allows the occupant of
the seat 10 to move the supporting plate 42, and therefore the
seat cushion 14, between the different elevation positions.

The actuation of the adjustment and suspension device 16
1s, for example, hydraulic, pneumatic or electric.

The restraint system 18 ensures a connection between the
supporting plate 42 of the adjustment and suspension device
16 and the frame 12.

The restraint system 18 comprises—at least one restraint
member 38 fixed to the frame 12 and at least one restraint
clement 60 fixed to the supporting plate 42.

In the first embodiment, the restraint system 18 comprises
two restraint members 58 fixed to the frame 12, and two
restraint elements 60 fixed to two opposing walls 48, 50; 52
of the supporting plate 42.

In the first embodiment (FIGS. 1 through 3), the restraint
clements 60 are fixed to the front 48 and rear 50 walls of the
supporting plate 42.

Each restraint member 38 defines at least one through
opening 62 extending primarily along a main direction of
clongation substantially parallel to the direction of elevation
7.

According to a first embodiment, each restraint member
58 comprises two through openings 62 each extending along
a main direction of elongation substantially parallel to the
direction of elevation Z. In other words, the two through
openings 62 are parallel to each other.

The two openings 62 have the same dimension along the
direction of elongation.

For example, the dimension along the direction of elon-
gation 1s between 5 ¢cm and 30 cm.

Preferably, the restraint members 58 are arranged oppo-
site each other on opposite sides of the frame 12.

More particularly, each restraint member 58 preferably
comprises a main plate 64 defining the opening(s) 62 and
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extending primarily along a elongation plane substantially
parallel to the direction of elevation Z.

As more particularly visible i FIG. 3, each restraint
member 58 further comprises two secondary plates 66
connected to the main plate 64 and each extending primarily
in a plane substantially perpendicular to the elongation plane
of the main plate 64.

More particularly, in the first embodiment, the main plate
64 of each of the restraint members 58 1s fixed to the front
section 20 and the rear section 22 of the frame 12, respec-
tively.

Each main plate 64 extends at least partially projecting
from the top surface 70 of the front section 20 and rear
section 22 of the frame 12.

Preferably, each main plate 64 1s fixed substantially
equidistant from the side sections 24 of the frame 12 along
the front section 20 and the rear section 22 of the frame 12.

Thus, the through openings 62 are arranged substantially
symmetrically on either side of a median plane of elevation
passing through a direction parallel to the longitudinal
direction L.

In a particular embodiment in which the primary plate 64
defines a single through opening 62, the restraint member 58
1s fixed to the frame 12 so that the opening 62 1s equidistant
from the side sections 24 of the frame 12.

The secondary plates 66 of each of the restraint members
58 are fixed to the side sections 24 of the frame 12.

Preferably, each restraint member 58 comprises fixing
brackets 68 fixing the restraint member 58 to the frame 12.

In the first embodiment, each restraint member 58 com-
prises two fixing brackets 68 connected to the main plate 64
and two fixing brackets 68 connected to the secondary plates
66, respectively.

The fixing brackets 68 extend primarily 1 a plane sub-
stantially perpendicular to the elongation plane of each of
the respective plates 64, 66.

The fixing brackets 68 are held bearing against an upper
surface 70 of each of the front 20, rear 22 and side 24
sections of the frame 12.

Preferably, at least a portion of each main plate 64 of each
of the restraint members 58 bears against the inner front wall
and the 1nner rear wall of the frame 12. Siumilarly, at least a
portion of each of the secondary plates 66 of each of the
restraint members 58 bears against an interior side wall of
the frame 12.

This distributes the forces over the entire frame 12 1n the
event of an 1impact when the supporting plate 42 1s subjected
to a pushing force along the longitudinal direction L. The
mechanical strength of the restraint members 58 1s improved
and the deformation of the restraint members 58 1s limited.

The restraint member 38 1s preferably metallic.

In the first embodiment, the restraint system 18 comprises
two restraint elements 60 fixed to the front wall 48 of the
supporting plate 42 and two restraint elements 60 fixed to the
rear wall 50 of the supporting plate 42.

Each restraint element 60 extends from 1ts respective wall
48, 50 1 a direction substantially perpendicular to the
respective wall 48, 50 and substantially parallel to the
longitudinal direction L.

Each restraint element 60 comprises, for example, a rod
fixed to the wall 58, 60 of the supporting plate 42 and a head
74 connected to the rod.

The restraint element 60 1s for example formed by a
screw, bolt or metal pin.

Each through opening 62 of the restraint members 38
receives one of the restraint elements 60 free 1n translation
along the main direction of elongation, the through opening
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62 restraining said restraint element 38 along a restraint
direction substantially parallel to the longitudinal direction L
in the event of an 1mpact of the vehicle, particularly 1n the
event of an impact 1n the longitudinal direction L (full
frontal 1impact or rear impact) or of any impact comprising
a component along the longitudinal direction L. In other
words, the through opening 62 restrains the restraint element
58 along the restraint direction when a force greater than a
predetermined force 1s applied to the supporting plate 42
along the longitudinal direction.

Thus, upon actuation of the adjustment and suspension
device 16, that 1s, when the supporting plate 42 moves to one
of the elevated positions, the restraint element 60 slides 1n
the through opening 62 along the main direction of elonga-
tion of the opening 62.

The head 74 of the restraint element 60 has a transverse
dimension greater than the transverse dimension of the
opening 62. Thus, the head 74 of the restraint element 60
cannot pass through the opening 62 along the longitudinal
direction L. This prevents the supporting plate 42 from
moving relative to the frame along the longitudinal direction
L. 1n the event of an 1mpact.

FIGS. 4 and 5 show a seat 10 according to a second
embodiment of the invention.

This embodiment will be described by 1its differences 1n
relation to the first embodiment.

In this embodiment, the main plate 64 of the restraint
member 58 does not comprise an opening 62. It 1s the
secondary plates 66 that each define at least one through
opening 62 extending along a main direction of elongation
substantially parallel to the direction of elevation Z.

In this embodiment, each secondary plate 66 comprises a
single through opening 62.

The secondary plates 66 extend along a main elongation
plane substantially parallel to the longitudinal direction L.

Each secondary plate extends at least partially projecting
over the upper surface 70 of the side sections 24 of the frame
12.

Advantageously, an edge 76 of the opening 62 of each of
the plates 66 defines a plurality of restraint housings 78
adapted to restrain the restraint element 60 received in the
opening 62 along the direction of restraint. Each restraint
housing 78 has at least one substantially circular or curvi-
linecar portion forming an abutment for the shaft of the
restraint element 60 1n the event of movement of the plate
along the longitudinal direction L. This allows the support-
ing plate 42 to be well held by the restraint member 38 1n the
event of a vehicle impact by preventing any sliding along the
direction of elevation Z of the restraint element 60 along the
edge 76 of the opening 62.

In this embodiment, the restraint member 58 further
restrains the restraint element 60 along a restraint direction
substantially parallel to the transverse direction.

In this embodiment, the main plate 64 preferably bears
tully against the inner front wall of the front section 20 of the
frame 12. The secondary plates 66, for example, at least
partially bears against the inner side walls of the side
sections 24 of the frame 12.

The restraint elements 60 are fixed to the side walls 52 of
the plate. More particularly, each restraint element 60
extends from 1its respective wall 48, 50 1 a direction
substantially perpendicular to the respective wall 48, 50 and
substantially parallel to the transverse direction T.

In this particular embodiment, the restraint system 18
comprises a single restraint element 60 on each of the side
walls 52 of the supporting plate 42.
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Of course, 1n a variant, the restraint system 18 may
comprise a plurality of restraint elements fixed to the side
walls 52 of the plate. In this case, the restraint members 358
comprise the same number of through openings 62 for
receiving these restraint elements 60.

Thus, the seat described above 1s particularly advanta-
geous because, thanks to the restraint members and the
restraint elements, the plate for the adjustment and suspen-
s1ion device cannot move forward in the longitudinal direc-
tion relative to the frame during an impact of the vehicle, and
this 1s true regardless of the position of the plate in the
clevational direction.

In particular, during impact, the plate and the seat cushion
can no longer rotate relative to the frame, and the movement
of the seat occupant’s pelvis 1s limited.

The invention claimed 1s:
1. A seat for a vehicle, said seat comprising:
a frame configured to be mounted on a floor of the vehicle,
a seat cushion, and
an adjustment and suspension device comprising a base
fixed to the frame and a supporting plate supporting the
seat cushion, the supporting plate being fixed to a lower
surface of the seat cushion, the supporting plate being
mounted movable 1n translation relative to the base in
a direction of elevation,

wherein the seat further comprises a restraint system
restraining the supporting plate of the adjustment and
suspension device on the frame, the restraint system
comprising;

at least one restraint member fixed to the frame, the at

least one restraint member defining at least one through
opening extending along a main direction of elongation
parallel to the direction of elevation, and

at least one restraint element fixed to the supporting plate,

the at least one through opening of the at least one
restraint member recerving the at least one restraint
clement free 1n translation along the main direction of
clongation, the at least one through opening being
capable of restraining said at least one restraint element
along a restraint direction perpendicular to the vertical
direction 1n the event of vehicle impact,

the supporting plate mainly extending 1n a plane perpen-

dicular to the direction of elevation, and the supporting
plate being arranged below the seat cushion according
to the direction of elevation.

2. The seat according to claim 1, wherein the at least one
restraint member comprises two restraint members fixed to
the frame, each of the two restraint members defining at least
one through opening extending along a main direction of
clongation parallel to the direction of elevation, and the at
least one restrain element comprises at least two restraint
clements fixed to two walls opposite the supporting plate,
the two walls mainly extending along a longitudinal direc-
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tion or along a transverse direction, the longitudinal and
transverse directions being perpendicular to the direction of
clevation.

3. The seat according to claim 2, wherein the two restraint
members are arranged opposite each other on opposite sides
of the frame.

4. The seat according to claim 1, wherein the at least one
restraint element protrudes from a wall to which said at least
one restraint element 1s fixed.

5. The seat according to claim 1, wherein the frame
defines a central housing receiving the adjustment and
suspension device.

6. The seat according to claim 1, wherein the at least one
restraint member defines two through openings each extend-
ing along a direction of elongation parallel to the direction
of elevation, the supporting plate comprising four restraint
clements received in pairs 1 each of the two through
openings of the at least one restraint member.

7. The seat according to claim 1, wherein the at least one
restraint member comprises at least one plate defining the at
least one through opening and mainly extending along an
clongation plane at least partly projecting from an upper
surface of the frame, said elongation plane being parallel to
the direction of elevation.

8. The seat according to claim 7, wherein the elongation
plane of the at least one plate 1s parallel to the transverse
direction.

9. The seat according to claim 7, wherein the frame
comprises a front section and a rear section mainly extend-
ing along a direction parallel to the transverse direction and
two side sections connecting the front and rear sections
mainly extending along a direction parallel to the longitu-
dinal direction, the at least one plate being fixed equidistant
from the two side sections along the front section and rear
section.

10. The seat according to claim 7, wherein the elongation
plane of the at least one plate 1s parallel to the longitudinal
direction, an edge of the at least one through opening
defining a plurality of restraint housings adapted to restrain
the at least one restraint element received 1n the at least one
through opening along the direction of restraint.

11. The seat according to claim 1, wherein the supporting
plate 1s movable 1n translation relative to the base along the
direction of elevation reversibly between a low position, a
high position, and a plurality of intermediate elevation
positions between the low position and the high position, the
supporting plate being closer to the base 1n the low position
than in the high position.

12. The seat according to claim 11, wherein the adjust-
ment and suspension device further comprises an actuator
configured to move the supporting plate and the seat cushion
between the low position, the high position, and the inter-
mediate elevation positions.
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